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SUMMARY 



Drag tests were conducted in the 1T.A.C.A. full-scale 
wind tunnel on full-scale models of two Army Air Corps 
type A- 6 landing lamps mounted on an 3 by 48 foot airfoil. 
Drag naeasur ements were made with the lamps In the leading 
edge and attached to the lower surface at the 5 and 10 
percent chord positions. The drag of the lamps when 
faired into the airfoil was also measured. 

The results show that at 100 miles per hour and at 
the angle of minimum drag of the airfoil the unfaired 
lamps in the leading edge produced an increase in drag 
of 5.5 pounds and that the unfaired lamps on the lower 
surface at either position increased the airfoil drag 22.5 
pounds. These increases represent 6 and 24 percent of the 
minimum drag of the airfoil, respectively. Fairing the 
lamps into tho airfoil reduced the drag of the lamps about 
50 percent for the leading-edge position and about SO per- 
cent for the two lower surface positions. 

lUTRODUCTIOH 



With the rapid increase "being made in the speed of 
modern transport and military airplanes, greater attention 
is being given by airplane designers to the effect of va- 
rious types of wing protuberances. The National Advisory 
Committee for Aeronautics has conducted several investi- 
gations to study this effect. (See references 1 to 5.) 

The investigation reported herein was requested by 
the ."Bureau of Aeronautics, llavy Department, to determine 
the drag of the Army Air Corps type A-6 landing lamp lo- 
cated in the leading edge and upon the lower surface of a 
wing. The tests were conducted in the : T .A.C.A. full-.scale 
wind tunnel with the lamps mounted on an 8 by 43 foot air- 
foil. 
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APPARATUS AUD TESTS 



Two dummy wooden lamps were constructed to the dimen- 
sions of the Army Air Corps type A- 6 landing lamp (fig. l) 
and cylindrical wooden fairings were made for fairing the 
lamps into the airfoil at three locations (fig. 2). A 
smooth net al~ c over ed 8 "by 48 foot Clark Y airfoil was used. 
The tests were conducted in the full-scale wind tunnel de- 
scribed in reference 6 # 

The drag of the plain airfoil was determined first; 
the two duxanoy lamps were then successively attached to 
the airfoil at the leading edge and at the 5 and 10 per- 
cent chord positions on the lower surface, and measure- 
ments made of the drag of the arrangement with the lamps 
in each position, "both faired and unfaired. The lamps 
were placed 8 feet apart along the span with each lamp 6 
feet from the nearest airfoil support to eliminate the 
possibility of in-terf erence effects. The axes of the 
lamps were set at -15° to the airfoil chord line to simu- 
late the installation specified by the Army. This arrange- 
ment provides a horizontal axis of the lamps for a three- 
point landing. Photographs of one of the dummy lamps, 
both with and without fairing at the leading edge of the 
airfoil and on the lower surface at the 10 percent chord 
position, are presented in figure 3. 

The plain airfoil and the airfoil with each lamp in- 
stallation was tested at several air speeds between SO 
and 104 miles per hour to determine the scale effect. 
For each velocity the angle of attack of the airfoil was 
varied between ~7#a and -1° in order to include the angle 
of minimum drag and the angle corresponding to the high- 
speed condition. 

RESULTS A1ID DISCUSS I Oil 



Ho appreciable scale effect was apparent from the fi- 
nal results; hence, data are given for only one air speed - 
100 miles per hour (standard conditions). The speed of 
the air stream changed slightly with angle of attack, 
therefore the measured results were plotted against air 
speed at each angle of attack and the points shown in fig- 
ure 4 were taken from the faired curves. 
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The lamps faired into the leading edge produced the 
least increase in drag, 3 pounds at the minimum drag an- 
gle of the airfoil (about 3 percert of the airfoil drag). 
The drag added by the lamps faired into the lower surface 
of the airfoil was practically the same for either loca- 
tion throughout the angl e- of -at ta ck range of the tests 
and -'was ab'out three times that of the lamps faired into 
the leading edge. A comparison of ,the drag curves for 
the faired and unfaired conditions shows that the fairings 
decreased the lamp drag about 50 percent for the. leading- 
edge position and about SO percent for the two lower sur- 
face positions at the angle of minimum dr;ig for the air- 
foil. Hone of the lamp arrangements tested had a measura- 
ble effect on the lift of the airfoil. 

The effect on the high speed of a typical airplane of 
the additional drag for the conditions investigated is il- 
lustrated in table I, The following assumptions were made 
engine, 700 horsepower; propulsive efficiency, 85 percent; 
wing of Clark Y section with a chord of 8 feet at the span 
location of the lamps; and the top speed of the airplane, 

200 miles per hoxir. A lift coefficient of 0,100 corre- 

o 

sponding to tne .tunnel angle of attack of -3 was chosen 
for the high-speed condition. 



CONCLUSION 



The percentage increases in minimum drag obtained for 
the lamp arrangements investigated are smaller than would 
be obtained on many airplane wings due to the comparative- 
ly large airfoil used; however, the actual increases in 
drag would be applicable to similar installations in which 
the chord of the wing at the lamp location is the same as 
that of the airfoil used in the tests. The results indi- 
cate that the 1 eading- edge position is the best location 
for landing lamps. 



Langley Hemoria.1 Aeronaut ical Laboratory , 

National Advisory Committee for Aeronautics, 
Langley Field, Va. , April 10, 1934. 
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TABU I 

Computed Decrease in the Speed of a Typical 200- :a.p.h. 
Airplane for the Lamp Arrangements Tested 



Lamp arrangement 



Decrease in top speed, 
aup .h. 



Faired lamps at leading edge 

Unfaired lamps at leading edge 

Faired lamps on lov/er surface at 
5 percent chord position 

Unfaired lamps on lov/er surface at 
5 percent chord position 

Faired lamps on lower surface at 
10 percent chord position 

Unfaired lamps on lower surface at 
10 percent chord position 
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Figure 2.- 
Lamp 

installations 
on airfoil . 



Figure L- 
Dimensions 
of Army Air 
Corps type 
A-6 landing 
lamp. 
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Note: - Dotted 
line shows rear 
section of lamp 
for unfaired condition 



Lamp at 10% chord position attached to 
airfoil in same manner as for the 5% chord position. 
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Unf aired lamp in leading edge. Faired lamp in leading edge 




Unfaired lamp on lower surface at 10 percent chord position. 




Faired lamp on lower surface at 10 percent chord position. 
Figure 3.- Photographs of lamp installations in the leading 

edge and on the lower surface of the airfoil 

at the 10 percent chord position. 
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Fig. 4 




Angle of attack, degrees 



Test 
conditions 

o Plain airfoil 

x Airfoil with 

unf aired 
lamps in 
leading 
edge. 

H Airfoil with 

faired 
lamps in 
leading- 
edge . 

a Airfoil with 

unf air ed 
lamps 5 
percent of 
chord on 
lower sur- 
face. 

v Airfoil with 

faired 
lamps 5 
percent of 
chord on 
lower sur- 
face 

D Airfoil with 

unf air ed 
lamps 10 
percent of 
chord on 
lower sur- 
face . 

O Airfoil with 

faired 
lamps 10 
percent of 
chord on 
lower sur- 
face. 



Figure 4.- Airfoil drag at 100 miles per hour for the lamp arrange- 
ments tested. Results not corrected for tunnel jet 
boundary effect. 
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